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• The BOREAS TF-11 team gathered a variety of data to complement its tower flux measurements collected at the SSA-Fen site. This data set contains single-leaf gas exchange data from the SSA-Fen site during 1994 and 1995. These leaf gas exchange properties were measured for the dominant vascular plants using portable gas exchange systems. The data are stored in tabular ASCII files. were measured for the dominant vascular plants using portable gas exchange systems. The variables that were measured include leaf species, leaf area, boundary layer conductance, leaf temperature, net CO2 assimilation rate, stomatal conductance, internal CO2 concentration, photosynthetic photon flux density (PPFD), air temperature, CO2 concentration, relative humidity, and air vapor pressure.
Objectives/Purpose
The objectives of this study were to quantify the response of leaf gas exchange properties (e.g., net CO2 assimilation rate, stomatal conductance) to environmental conditions in the field and to determine diurnal and seasonal changes in leaf gas exchange properties.
Summary of Parameters
Each data record includes the date and time of measurements, leaf properties (species, leaf area, boundary layer conductance, leaf temperature, net CO2 assimilation rate, stomatal conductance, internal CO2 concentration), and environmental conditions (PPFD, air temperature, CO2 concentration, relative humidity, air vapor pressure).
Discussion
Our overall project goal was to investigate the surface-atmosphere exchange of carbon dioxide and methane, and the associated energy fluxes, at the SSA-Fen site. Leaf-level gas exchange measurements were made in the field on the dominant vascular plant species growing at the SSA-Fen site. Our primary focus was on Betula pumila (bog birch) and Menyanthes trifoliata (buckbean) based on the relative abundance (as reflected in, e.g., leaf area index (LAI)) of these species in the fen. A limited set of measurements was also made on Carex (sedge) species, mostly Carex diandra. 
4.1.3
Source/Platform Mission Objectives None given.
Key Variables Leaf properties:
net CO 2 assimilation rate, stomatal conductance, internal CO 2 concentration, leaf temperature.
Environmental conditions: air temperature, air vapor pressure, incident PPFD, air CO2 concentration.
Principles of Operation
The LI-6200 was operated in the closed mode. Net CO2 assimilation rate was determined from the time rate of change of CO2 concentration in the sample chamber. Stomatal conductance was determined from the time rate of change of water vapor concentration in the chamber, in conjunction with the fraction of the system flow diverted through the desiccant and the (previously determined) leaf boundary layer conductance. CO2 concentrations were measured with an infrared gas analyzer (IRGA). A pump circulated the air from the sample chamber, through the analyzer, and back into the sample chamber. Water vapor concentrations in the sample chamber were determined by a Vaisala humidity chip and a thermistor sensing the air temperature. 
Calibration

Specifications
The IRGAs, the humidity chips, the flow meters, and the quantum sensors were calibrated by the manufacturer prior to each field season. The zero and span of the LI-6200 CO2 analyzer and the zeros and spans of the LI-6400 CO2 and water vapor analyzers were calibrated against known standard gases in the field.
Tolerance
None given.
Frequency of Calibration Annual calibration
of the IRGAs, the humidity chips, the flow meters, and the quantum sensors was done by the manufacturer.
Daily calibration of the zero and span of the IRGAs in the field. The CO2 zero and the flow meter zero were checked and adjusted several times daily.
Other
Calibration Information Calibration gases for the IRGAs were obtained from Acklands, 1042 Quebec Ave., Saskatoon, Saskatchewan CANADA, S7K 1V5 (Primary supplier: Linde gas, Alberta, CANADA). These gases were calibrated against gases of known concentration traceable to the National Oceanic and Atmospheric Administration (NOAA), Boulder, CO. The LI-6400 water vapor analyzer span was calibrated using an LI-610 Dew Point Generator (LI-COR, Inc., Lincoln, NE 68504).
Data Acquisition Methods
A positive net C02 assimilation rate (e.g., photosynthesis) means that the net flux of C02 is into the leaf. A negative net CO2 assimilation rate (e.g., respiration) indicates the net flux of CO2 is out of the leaf.
Measurements of Betula and Menyanthes were made on single leaves (or portions of single leaves). For Carex measurements, several (typically 10 to 12) leaves were taped together, and the resulting rectangular area was placed in the sample chamber. The LI-6200 measurements were made with a 0.25-liter sample chamber. Most measurements were made on plants growing adjacent to either the main (eddy correlation) boardwalk or raised platforms located approximately 200 m north and south of the main boardwalk. Most measurements were made under natural illumination (sunlight); however, a limited number of measurements were made with a red light emitting diode (LED) light source in conjunction with a LI-6400 gas exchange system. Leaves to be measured were placed in the sample chamber without altering their original orientation.
The sample chamber was held with a tripod standing on the fen surface. Light response curves were usually made by attenuating natural illumination with neutral density filters. Respiration rates were determined after enclosing leaves in an opaque film-changing bag. Assimilation rates versus internal CO2 concentration responses were determined using a transient technique with an LI-6200 gas exchange system. The net CO2 assimilation rate and the internal CO2 concentrations for these studies were corrected for chamber leaks, and an external fan was used to moderate chamber temperatures (for details see McDermitt et al., 1989) . Leaf areas for irregularly shaped leaves (e.g., most of the Betula samples) were determined by tracing the leaf outline on ruled graph paper.
Observations
6.1 Data Notes None given.
Field
Notes A limited set of field notes and observations is available by request from T.J. Arkebauer. 
Data Description
Spatial Characteristics
7.2.3
Temporal Resolution None given.
Data Characteristics
Parameter/Variable
The parameters contained in the data files on the CD-ROM are:
Column Name SITE NAME 
Unit of Measurement
The measurement units for the parameters contained in the data files on the CD-ROM are:
Column Name Units SITE NAME -JUN-94,1722 ,78, 'Betula',l,416.0, 'Pn',i,7.271, 1695 .2,1.37, 'CPI',I4-APR-99 O8-JUN-94,1741 ,79, 'Betula',2,290.O, 'Pn',i,7.357, 2153 8. Data Organization
Data Granularity
The smallest unit of data that can be ordered from this data set is the entire set of data.
Data Format
The 
Known
Problems with the Data Other than the few times measurements were made on moist leaves (as discussed above), there are no known problems with the data set.
11.3 Usage Guidance The normal caveat of 'use at your own risk' applies. Correspondence with T.J. Arkebauer is encouraged when questions arise. A positive net CO2 assimilation rate (e.g., photosynthesis) means that the net flux of CO2 is into the leaf. A negative net CO2 assimilation rate (e.g., respiration) indicates the net flux of CO2 is out of the leaf.
Other Relevant Information
Dr. Evan C. Jolitz was responsible for most of the day to day coordination of the field measurements.
His assistance is greatly appreciated. We also thank LI-COR, Inc., for their generous contribution of the prototype LI-6400 gas exchange system.
Application of the Data Set
These data can be used to better understand the leaf carbon dioxide flux at a typical fen in the boreal forest.
None.
Future
Modifications and Plans 14.1 Software Description None given.
Software Access
14. Software 
Data
